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Ronald Reagan was responsible for popularizing a Russian proverb ''trust, but verify''. This proverb captures the dilemma that confronts individuals (or countries) when they venture into cooperative agreements, but are uncertain about the intentions of their partners. If there is some risk of being exploited, each side will need some guarantee that their partners will behave as promised. Formal institutions, like contracts, treaties, and international monitoring agencies, serve this purpose. But in informal interactions, we rely on knowledge of our partners' past behavior and reputation to determine who we can trust. Trust is a key element of close social bonds, like friendship [1] , and friendship enhances cooperation [2] [3] [4] . In this issue of Current Biology, Engelmann and Hermann [5] provide evidence that close social bonds may function in a similar way in chimpanzees.
Economists define trust as an expectation about future cooperation in contexts in which there is some incentive for partners to cheat [6] . This definition is operationalized in the trust game [7] . In this game, two players are given endowments: Player 1 can send any amount of her endowment to Player 2; the experimenter will triple the allocation, and the full amount will be delivered to Player 2. Then, Player 2 is given the opportunity to make an allocation to Player 1. To avoid the possibility that subjects will be influenced by concerns about their own reputation or future benefits, strangers are paired in anonymous one-shot games. If Player 1 thinks that Player 2 will treat her fairly, then it is best to send Player 2 the whole endowment; however, if Player 1 expects Player 2 to be selfish and keep all the money, then it is best to send nothing. The majority of people who take the role of Player 2 do send back money, and the amount that they send is proportional to the amount that they have received [8] .
Engelmann et al. [9] developed an alternative version of the trust game for chimpanzees, who cannot multiply and do not tolerate strangers at close quarters. In the chimpanzee version of the game, Player 1 is given two options: she can choose a small reward for herself, or send two larger sets of rewards to Player 2. Player 2 obtains one set of the rewards, and can send the other set back to Player 1 or do nothing.
This version of the game departs in some important ways from the trust game. First, Player 2 cannot keep the second set of rewards for herself, so she has much less incentive to defect than players in the human version of the game. Second, the game is repeated across several trials, so there are opportunities for direct reciprocity. Finally, the two players are not strangers, they are members of the same group with a long history of previous interactions. Nonetheless, Player 1's best strategy still depends on the behavior of her partner: sending rewards to Player 2 only pays off if Player 2 actually sends food back; otherwise, Player 1 should choose the smaller reward. The results reported by Engelmann and Hermann [5] demonstrate that chimpanzees are fairly likely to send rewards to their partners initially, but adjust their behavior as they gain more information about their partners' likelihood of returning food to them. They become more likely to send food to partners that reciprocate and less likely to send food to partners who do not.
In an intriguing follow-up experiment, Engelmann and Hermann [5] asked whether close social bonds generate trust. To assess this, they compared chimpanzees' behavior in the game when they were paired with animals with whom they had strong social bonds outside the confines of the experiment (friends) and animals with whom they had weak social bonds (nonfriends). Eleven of the 14 chimpanzees that they tested were more likely to send food to friends than to nonfriends, and on average chimpanzees sent food to friends about twice as often as they sent food to nonfriends. Engelmann and Hermann [5] conclude that ''.chimpanzees, like humans, evolved robust forms of trust toward their close social partners, which might allow them to forge cooperative relationships even in contexts where threats of defection by cheaters loom large.'' It is only profitable for individuals to base cooperation on trust if trust is linked to trustworthiness [10] . In this experiment, however, the rate of defection was actually very low, and nonfriends were just as likely to reciprocate as friends. This mismatch had material consequences for the chimpanzees because their reluctance to send rewards to nonfriends cost them opportunities to obtain higher payoffs. There are several possible explanations for the mismatch between trust and trustworthiness. It is possible that the chimpanzees' decisions about whether to send food to friends and nonfriends were based on their knowledge of their partners' behavior outside the context of the experiment. If the chimpanzees were uncertain about the behavior of those with whom they do not interact often (nonfriends) and they are averse to losses [11] , then taking the small reward when paired with nonfriends might be a more attractive option than risking the loss of a larger reward.
An alternative possible explanation is that chimpanzees do not practice strict tit-for-tat reciprocity. A number of studies of monkeys demonstrate that services, such as grooming, are reciprocated over extended time periods [12] , and this may be true for chimpanzees as well. Thus, chimpanzees' decisions about whether to send food to their partners may be based on their long-term history of interactions, not their expectation of immediate returns.
A third possibility is that chimpanzees are motivated by generosity toward their friends, not their expectations about reciprocity. This interpretation would imply that chimpanzees would be willing to give up small rewards for themselves in order to provide larger rewards to friends. Engelmann and Hermann [5] are skeptical of this possibility. They cite evidence from a set of previous experiments in which one chimpanzee is offered a choice between one option that provides one reward to the actor and an identical reward to its partner (1/1) and another option that provides one reward to the actor and nothing to its partner (1/0) [13] . If chimpanzees prefer outcomes that benefit others, they are expected to choose the 1/1 option more often when a partner is present to receive rewards than when they are alone. This has come to be known as the prosocial game. Even though chimpanzees can deliver rewards to others at no cost to themselves, they are no more likely to choose the 1/1 option when another chimpanzee is present than when they are alone. However, it is not clear how chimpanzees would behave in the prosocial game if they were paired with friends.
Additional experiments could provide insight about the relative importance of generosity and expectations of reciprocity on chimpanzees' behavior in the trust game. If chimpanzees are motivated mainly by generosity to friends, then we would expect them to choose the 1/1 option in the prosocial game more often when paired with friends than nonfriends. In Engelmann and Hermann's [5] experiment, however, the chimpanzees had to give up rewards in order to deliver rewards to their partners. Thus, we also need to know how chimpanzees would behave when there was a conflict between self-interest and generosity. In the Costly Sharing game, the actor is given the choice between 1/1 and 2/0. This means the actor must make a sacrifice to provide rewards to its partner. If chimpanzees consistently choose 1/1 when paired with friends, then generosity is a plausible motivation for the behavior in Engelmann and Hermann's [5] experiment. If they do not, then trust is a more compelling explanation for the results.
I suspect that no one will run the costly sharing game with chimpanzees because they expect the results to be negative, even when chimpanzees are paired with friends. Negative results are hard to publish [14, 15] and easy to dismiss [16] . But positive or negative results in the costly sharing game would be interesting because we know that children often behave altruistically in this game when they are randomly paired with classmates [17, 18] or anonymous recipients [19] . While positive results in experiments like the chimpanzee trust game suggest similarities between humans and other primates, negative results in experiments can help us to define the differences. We need both kinds of data if we want to understand the origins of cooperation in the human species.
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